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A SYNTHETIC DETERGENT AS A PROVOCATIVE AGENT
IN PATCH TESTS*
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Synthetic detergents are characterized by a marked wetting effect and ca-
pacity for fat emulsification. At neutral reaction they can rapidly remove
particles of dirt, and by reducing the surface tension of water they facilitate
the rinsing and drying of crockery.
No doubt, the high cleaning efficacy of these agents has contributed to the
impression that they might be more deleterious to the skin than soaps. This
view has become widespread, although their introduction into household use
has not given rise to any perceptible increase in the incidence of dermatitis of
the hands (1).
In an endeavour to assess the role of these surface active agents in inducing
eczema, the authors performed some experiments using a patch test technic.
"Teepol"® (Shell Ltd.) was selected as the representative of the synthetic
detergents. This agent is extensively used in Denmark for dish-washing and
house-cleaning, usually diluted to concentrations of 0.1 to 0.2% of the active
component. The commercial product consists of a solution, about 20%, of
secondary alkyl sulphate made from mineral oil. Apart from sodium sulphate,
formed by neutralization of excess sulphuric acid from the sulphatation, it has
no essential admixtures.
Patch tests using the commercial product—partly undiluted and partly in
dilutions of 20%, 5 %, 1 %, and -g %—only exceptionally gave rise to irritation
in the form of reddening and infiltration. These changes occurred only at con-
centrations considerably in excess of those used in practice. With soap in the same
concentrations, irritation was perceptibly more common. These results are
consistent with those reported by Lyon (2).
EXPERIMENTAL
To obtain an experimental impression of whether the allergic action of water-
soluble antigens is promoted by the addition of a surface active agent which
brings the solute into closer contact with the skin, the authors performed a
series of patch tests with nickel chloride and potassium bichromate in patients
known to be allergic to these substances. It was considered advantageous to
operate with allergens present in an ionized state in the aqueous solution.
These patch tests were applied with linen patches, 1 x 1 cm, thoroughly
moistened and covered with impermeable adhesive tape. They were removed
at the end of 24 hours, and the results were read upon removal of the patches
and at the end of at least half an hour. On the right side of the back we applied
a series of tests with the allergen dissolved and diluted in distilled water, partly
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in the concentration normally used for patch tests in the department (1 % for
nickel chloride and 0.1 % for potassium bichromate) and partly in dilutions
containing 1/5, 1/25, 1/125, 1/625, 1/3125, 1/15625, and 1/78125 of this stand-
ard concentration. In symmetrical sites on the left side of the back, we applied
a corresponding series in which the salt was dissolved in and diluted with a 1 %
"Teepol" solution.
RESULTS
High concentrations in most cases induced massive eczematous reaction
consisting in infiltration, reddening, and vesiculation. Weaker dilutions almost
invariably produced reddening and vesiculation without inifitrations, and the
weakest dilutions which caused any response gave rise to scattered vesicles, but
no reddening or infiltration.
In the majority of cases a vesicular reaction was elicited by a considerably
weaker concentration, if "Teepol" had been added to the solution than if a
purely aqueous solution was applied. Similarly, the aqueous solution did not
give rise to reaction in any case in which the one with "Teepol" had not induced
vesicles. Table 1 gives the degree of dilution required to induce reaction to the
two types of solutions in the individual subjects.
Table 1 also sets out the results of a few patch tests using the same concen-
trations in 4 patients whose histories gave rise to a marked suspicion of allergy
to chromium or nickel, but in whom the standard tests had failed to induce
positive reactions. These results fully confirm the presumption based on the
TABLE 1
List of the lowest concentrations required to induce vesiculation in patch tests on
allergic subjects using aqueous solutions of nickel chloride and potassium bichromate.
Concentrations given as dilutions of the ordinary standard solutions (1% nickel chloride
and 0.1% potassium bichromate).
Subj. No. Allergen Allergen Conc. in PureAqueous Solution Allergen Conc. in 1%'Teepol" Solution
34 Cr 1/5 1/125
35 Cr 1/1 1/5
36 Cr 1/5 1/125
39 Cr 1/1 1/5
120 Cr 1/5 1/25
124 Cr 1/5 1/25
32 Ni 1/5 1/125
37 Ni 1/5 1/25
38 Ni 1/25 1/3125
114 Ni 1/25 1/125
153 Ni 1/5 1/125
93 Cr * 1/1
108 Cr * 1/1
141 Ni * 1/1
152 Ni * 1/1
* No reaction elicited by standard patch tests.
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Fin. 1. Patch test reactions in patient no. 38 showing vesicular response to nickel chlo-
ride in dilution 1:25 in distilled water and to nickel chloride dilution 1:3125 in 1% "Teepol"-
solution.
first experiments, viz, that the addition of surface active agents can disclose
certain cases of allergy not demonstrable by the ordinary standard tests.
Fig. 2 is a graphic representation of the individual variations. The shaded
columns show the concentrations of the salts which gave vesicular reaction in
aqueous solution and the black ones the concentrations inducing vesicles in
solutions containing "Teepol". The graduations of the dilution series is plotted
along the ordinate.
424 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
Dilution
of6ta1dord
/5625
'125
"625
:•11lllI
Pt.na 34 35 36 39 120 124 32 37 38 ff4 153
FIG. 2. Patients allergic to nickel or chromium. Graphic representation of the dilutions
of the standard concentrations (1% nickel chloride and 0.1% potassium bichromate) re-
quired to induce vesicular reaction partly in pure aqueous solution and partly in "Teepol"
solutions.
TABLE 2
List of lowest concentrations required to induce pustulation in patch tests using diluted
solutions of mercury bichloride. Concentrations given as dilutions of an initial concentra-
tion of 2%.
s b N Mercury Bichloride Conc. in Pure Mercury Bichloride Conc. in 1%U 3. 0. Aqueous Solution "Teepol" Solution
45 1/2 1/2
46 1/1 1/1
47 1/2 1/2
48 1/2 1/4
49 1/1 1/1
50 1/1 1/1
53 1/2 1/2
54 1/2 1/2
55 1/2 1/2
185 1/1 1/1
186 1/1 1/1
187 1/4 1/4
190 1/2 1/2
192 1/4 1/4
193 1/2 1/2
194 1/2 1/2
It had thus been established that the addition of "Teepol" was applicable in
eliciting allergic reactions which would otherwise remain latent. Next, it seemed
of interest to ascertain whether toxic damage of the skin might also be induced
by lower concentrations, if "Teepol" was added, as low concentrations of the
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test reagents are used to avoid toxic action upon the epidermis. It must also be
presumed that in practice cleaning aids frequently get mixed with other sub-
stances which may exert a toxic effect. It was, therefore, important to know
whether such toxic action may be potentiated by the surface active agent.
To this end we performed a series of patch tests on normal subjects in whom
allergy to mercury had been ruled out. These patch tests, applied with the
object of eliciting a moderate toxic damage, contained 2 %,1 %, %, %, %,
and i6 % mercury bichloride. On the right side of the back we applied mercury
bichloride diluted in pure water and on the left side mercury bichloride diluted
in a 1 % "Teepol" solution.
A 2 % solution of mercury bichloride almost invariably caused detachment
of the epidermis over an hemorrhagic vesicle of the same extent as the linen
patch. Weaker concentrations resulted in discrete pustules on a red, infiltrated
base, and even weaker concentrations gave at the utmost reddening and a
slight stiffness of the skin without actual infiltration and without vesiculation.
In all but one instance the changes were identical for patches with dilutions
in pure water and in a 1 % "Teepol" solution. Table 2 lists the lowest concen-
trations required to induce pustules in the individual subjects.
DISCUSSION
In the discussion following Duemling's (3) presentation of sulphonated
organic compounds as additives promoting the penetration of dermatological
remedies, Sulzberger pointed out the possibility of utilizing wetting agents in
routine patch tests. In 1945 MacKee, Herrmann, Sulzberger and Baer (4) re-
ported the quicker penetration of a dye to which was added sodium lauryl
benzene sulphonate. Rabeau and Malangeau (5) have discussed the possibility
that synthetic detergents may accelerate sensitization. This has received clinical
support in a study published by Kroepfli and Schuppli (6) and experimental
support by Nilzen and Wikström (7). The explanation of why an allergic reac-
tion is more readily elicited after addition of a surface active agent is presum-
ably that the response becomes manifest when the allergen has penetrated
sufficiently deep into the skin. The toxic reaction, on the other hand, is elicited
by, practically speaking, the same concentration regardless of any addition of
surface active agent. The cause is presumably that the toxic changes reflect
denaturation of the skin proteins, further development of the process, there-
fore, not taking place until the most superficial layers have been saturated with
the reaction products.
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ANNOUNCEMENT
On September 13-15, 1956, a short continuation program entitled "Surgical
Planing for Dermatologists" is being presented through the Division of
Graduate Medicine of Tulane University School of Medicine. Basic science and
practical aspects related to this new technic will be given comprehensive
coverage under the direction of James M. Burks, Jr., M.D. Enrollment will
necessarily be limited.
